High-speed free-flow electrophoresis on chip.
A microfluidic device has been developed for continuous separation in free-flow electrophoresis (FFE) mode. A mixture of two fluorescent reagents is separated into two component streams in 75 ms using a sample flow rate of 2 nL/s. The residence time of sample in the whole separation compartment is 2 s. The separation bed volume is 0.2 microL. The chip has also been used for free-flow electrophoresis of fluorescein-5-isothiocyanate-labeled amino acids in both aqueous and binary media. The short residence time and small sample flow rate make the FFE chip feasible for on-line monitoring on production lines and other chemical or biochemical processes. The in-house-made chip was composed of a plain glass substrate of 1.5-mm thickness and a PDMS layer of 0.3-mm thickness with micromachined channels. The channel design presented in this paper is versatile. With the same kind of PDMS substrates, chips for various purposes can be made depending on the locations of the reservoirs, which are cut out on the PDMS substrate. The results presented verify the scaling laws and allow prediction of FFE performances comparable to what is now state of the art on capillary electrophoresis chips.